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(57) Abstract: 



PURPOSE: A thin film transistor 
is provided to improve a current 
characteristic of the thin film 
transistor by forming a thickness 
of a gate insulating film thinly, to 
improve a fabrication yield of a 
liquid crystal display device by 
reducing a TFT error, and to 
realize a high opening rate. 

CONSTITUTION: A thin film 
transistor comprises an 
insulating film(50) which is 
intervened between a 
semiconductor layer of a 
switching device and a selected 
electrode of the switching 
device. The insulating film(50) is 
composed of a 

tetraethooxysilane(TEOS) oxide 
film, which is in a range of 500- 
2000 angstrom. Or, the 
insulating film(50) is formed by 
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piling The TEOS oxide film and a nonorganic insulating film so as to be connected 
the nonorganic insulating film to the semiconductor layer. The TOES film has a 
thickness of 500-2000 angstrom, and the nonorganic insulating film has a thickness 
of about 500-2000 angstrom. The nonorganic insulating film is one selected from a 
group of SiNx and SiOx. and the semiconductor layer is composed of a-Si layer. 
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^ ^ V S^ 3||0IMaSSt2| E^l TFT2J l on TFTS^S SS£^ 

Bgg ^101^2^ 50B ^U3ibH£III ^£01 TEOS^SQf 50aS >i!01M^ 

CH hS 4 9im §E°J 1000 a gstoHl. □ ¥!CHI SiNx.SiOx §2| 

50bM e^5F01 *jfl|2! 4000A 01 ShSLj ^JHDf SSehQ. = , TEOS^Sf^ 

50a ^ ^lOIM^LHS 4 2iS §£2j 1000a ^M^. gSot:Q. SiNx.SiOx m°\ ^D\m&^ 50b ^ 

4= 5iM TFT2] l on 2H s/ng ?H£1AIIJ 4 2iH. TFT2j *H£48§ l, k 4> h 



H=8I, TFT2J I on ^SOI JH£1£! EH 

2im s^a 5! oi a. 

JE5 



TFT2I *\J\\m 4 2iM£^ ^§SA1§£|2| JH^g^ H 



E 18 2^212] ^g£AISz!2j TFTOiSilO! 3|^2| g££0II2. 
E 2^ £ 12| BBSOIIL 

£ 38 g£H2j TFT2J 1^1 idSS^I E^SOIH, 

E 4. £ 5^ S SJg£| TFTS ^gSf^l ¥1 &SE0ICL 

*££^ ^5 Oil LUt! ^££1 ^g* 

10 Pg^ie 60a >ilOIM2^ 

50 ?ilOIM12^ 50a TEOS^si^ 

50b SiNx.SiOx^ 70a ^^2^ 
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70b E Eil 2J a ^ 
80a. 80b E^S^S 
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s ^gg ^SHAISXISl ^¥IS£XKTFT:thin film transistor) §1 8S8>feHI 2J0UH. 3 TFT2J J| 
0l§i2°42^ TEOS ( t e t r ae t hooxy s i I ane ) ^ £f ^ §1 0I8B°£AM TFT2J Xil£§i> fc S MCA ^11 ^ 
^5rb 30il 3S0ICL 

ojbhxjo^ oij§SA|^X|£i E 1 CHI AH aOI fg^l^ ^l Oil 2J S Site 2}H2j 3HI01MW ^£r2J 60^ 

EJS8*te 2JH2J QIOIEIW^Ete! 700I H»8K)I 0|ipte LH CHI »^S = 400I i^SE. Sf^S 

^Ef *PI^E^ g^Ste TFT 300I 2HIOI M ttt±£foj 60 Hf £PI E3I0I EH tfi ^ai-SJ 702j JH^g^ 

Oil Sg@D. 

&OI TFT 30B £PI ^ilOIMtH^^oj 60 Oil AH ^|6rte >il0l^2^ 60a. £D\ ^OlMS^^dl ^2^2^ 
g£j£lte ^EXIIS 80. QIOiatH^^E! 700UH S3|8*te 70a W feOI ^S^Er CH&Sh 

EH OH XI & Eei!°J2^ 70b §21 ?gaD. 

£PI £r:£2^ 40j» 4JOI ^lOIMW^^oj 6001 ggg^ ¥^8 S5§§2^ 3701 ?«SP. 

^ ^ 1 21- aOI ^££lte 2»|§SAISfl£| ^£ Xil^Efg^ E 2(E 12] A-A'^M (H BF §&S>0| U 

BUtte &I>8hO| CH ^Ail5| tf8BD. 

21 Xi . MS Cr^^^g ^EiEi^E^ ¥g^l& 10 ¥l Oil §^6f2. £PI Crg^QJS E^dl^HBHEl S 
ES 0USSK* ^lOIMtH^^oj 60Ef £PI }|0IMtH^Er2i 600ilAi ^3|8rte }|0IM*l^ 60a M gg^P. 

OlOiAH. 7il0IM§2^ 500I Site SiNx.SiOx g£| ^Exilg 800I Site a-SiSEL 2°IS^ 

§ 80a. 80b 3 r £| te n + 0l SOI ESS a-Si^M ^E-iEi^E^ ^^6rOj g^8KQ. ^3 BH El S E^ Oil 

S8hOI £J\ a-Si^EI, n + 0[^0| Eg8 a-S i SOI >ilOIM2^ 60a ¥^0il SSS£^ ffCK 

OlOiAi. §| 0||S Cr^^^M >:IHEiS2£ §«t8H2. £M £1 ±n £H HI g ES OilSSrOi 31 01 M 1 2! ^ 9\ Oil 
CHIOIMbH^Bfe! 7001 i^£J£^ 8 r 3. £PI dl 01 Ei hH ^P2i 700ilAH MJISrte 70a2|- £PI A 

Di^Srfe EBil2J2^ 70b^r ^ h n + 0IS0l ESS a-Sie ^. E^S^e 80a. 80b Oil S^2JEH 
SSShP. 40| QI0IEibH^£r2i. 2i Eai2J2^2] g Oil AH 5IIOI MbH^yoi g« 91 Oil S 

5§§2^i ^^6^1 9|§[ ^5d^^^(EA|£|X| &^)OI SAIOil g ^ @ CL 

aa 2 ^ 70a qj E3I2!2^ 70b M Dr^B^ EErOIOilS 1^ a Q ^25 2^S*iI Oil S & 

EsLMi H omg^g 80a. 80b ^ AH s ^di2JEH EhCL 

OlOiAH. ^1 ±± ^ E eil 212^ MOI g£S ^l^2J 220il SiNx.SiOx §2J g^ShXU 
BCB(benzocyclobutene) M2| g^^M EE6F01 55S g^Srll. ^^1 Ml^ 55 M SSdl^ 

ZlEHniSE^ OilS 8^01 E3I2!S^ 70b 2J <^^D\ E^£]^ XiM^^M 20 2[ #5d^^^2J ^^^^ iiS 
fe ai25e!»(EAI8HI aS)OI g^2|EH BP. 

OlOiAH. |T0( Indium Tin 0xide)5tS ^^1 fisS| 552J 2 2 Oil ^EHE-iSE^ e^SrH, 5 M dl 4i H EH El ffl 
E^ 0ilS5rW EBil2J2^ 70b §y S^£i^ Sf^2^ 40S g^thD. 

natal. 6f3ia as ^^2] QhSHAISXISI 5|»0il ^CHAH^. ^gi3HWe.|XI(step coverage)2J m 

^01 mx\ a^, ssoi siNx.siox ssi ¥^iaa^« «oieaaBi soe^ msshi a^i an^oii 

^51 9H0IM«aflf0l 3il0IMW>i£^ Si >II0IM2^2J ^Cn (shoulder )fi ^^5^01 70a B! EBil 

2i2^ 70b 2f S^SjXI ? 8 ^E^ SPI ?l 6H AH ^ ^ilOl^^gR 5001 ^4000 A 0I^£J ^M^. g^SOiO^ §! 
CK 4P12f ^01 4000 A OI£rSj >ilOIM^a^!S g^Sfe S^Oil^ TFT2J ! on 2^ ^^2J Xi 5rfi 

^FXI 22^ TFT2J ^^01 Xio^^iU TFT 2] ggOl ^^5h01 X1IM2j ^§01 XH ShEJ fe gXilgOl 2iCK 
TFT 2! l on 2= #>i| 6PI ¥i 6^01 >il0l M^2^2J ^^IS 4000 ASCI ^>il §^6r^ E 3 Oil AH 2\ 

aOI >il0IM2^2J ^CH h " BE: Oil AH ^^2^ 70a ^ EEilSJS^ 70b2^ >ilO|M2^ 60a2| >.M0il 21 6^ 
01 TFT«»OI matH ^ 21D. 



b ° s h g? 3iioiM^a^2j ^ jhi » gf^i i^gfoi TFT2i i on Em msm my\o\ji tftsus ia2§ 

Mi. ^§SA|^Xl2J X-il^ til S^rSr^ 51 ^^E^ S!D . 

E. TFT2J l on 2W S^IISfSSMl TFT2| §^ ^^I6h0j E^H : ?M2J ^gHAI^Xlfi 

4- 2iE^ 8r^QI ^^01 °lCf . 

a^i s^j ^^g ^16^ s ^goj >i|0IM^a^ 50S ±m3Mti£\l\ mgO\ ^^*} TEOS^Sf^S 1500 
A 0ISr2J ^MsL m^orll. 3 91011 SiNx.SiOx ^2J <^D\m<£^m S^l i^6IW ^P^BP. 

TEOS^&QI &}E^ ^lOimsaetS =?&m ^ 91X\2}. ESQfe ^E^!SB2j ^IS^^ [TH^Oil 
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^ SiNx.SiOx §£| ^ISSSfS 3SSK)I ?«8Ffc 2S0I tlhB3!8tQ. 

B 1^8 feOI 6fg6DI ^CHE ^ij^XhSI £^£J^ 2 ^ ( Til 01 M 2 ^ ) Hf H 

X^£j ^EXHIS AhOI Oil THIHa^ TEOS^lf^E^ ^gSb Si i|§E^ U . £^| 

8 TEOS^^Hf ^Plg^^OI ^S£IOi OI^CHSHf 0FSEH. ^! ^ExilSOl £>^l g6fb 
OI^CHXI^ SI ^§£S£lD. 

TOES^SWSI ¥Pil^ 500A -2000a. ?)I12^SJ ¥Mfe 500a-2000aOI tU^ohCK 

Ot Sh H ^SSI 2M§HA|§xl£J ZM&Oil ^£j£J^ TFT£| UlSHfS ^ ^£0il ZMotW E 4 « E 5« SID 

o[o\ ^ahisi «gsf£j. §en£i ^gs^ou almoin e^^n ¥o*ma 

Mo, Al. Cr B2\ ^^^m ^HHEHgE^ J=gj[^ 10 ?l Oil §S[5f2, g*fS S^SfS SM£I^H 

EHHI£E^ on s S K)j ^HJ 01 MS = 60aM gg&CK 

0IOUH, 7il0IM^2^ 5001 3^ TEOS^Sf^. &}£fllS 8001 Sfe a-SiSjlh 2°]S^§ 80a.80bIH S^z 

n + 0|goi a-Si^M ^HHEjgE^ 2^5f01 §^5H2, E^EI ±331111 g E^ Oil S ohOI £>OI a-Sig 

Hf . n'oi^OI Egg a-Sig0| }|0IM2^ 60a ^Oil ^2°^^ gg£IE^ ShCL 01 CH AH . & 011 ^ Cr 
S^et* ±HHEHSE^ SSfSHD. 5§£li:3eHEIS2^ Oil S 61-01 ^^2^ 70a Hf £f3| ±±2^B CHS 

8hi= E£il°i£^ 70b^f ^ n + 0l^0! ESS a-SiS ^. E^ S 80a.80b0il S^SEf SSSID. & 
PI ±±2=} 70a » E£il£J*]^ 70b M D^3S Sf-CM EEfOIOilS a o f S2S E^S^il OIISBS 

^MH 3 £ a -IS^I§ ^ 80a. 80b£ ^EISEH SP-. 0IOUH BCB ms\ ^ISSRS EE6F01 
55 M g£6f3. Ml^j 55011 E£il°J2^ 70b §01 SJ¥ E^£J^ 20 §1 1!£!6F3. Ms^ 55 

?IOil g*fff ^ IIHEiySKX EEil°J2^ 70b£j- S^S^r £f±2^ 40M g^SCK 

&D\2Jt >1 ±^*j±X^ 3lteShte TFT PI- E 42J ^££J3. »8I }[01M2^ 60a£l- 

^ExIlS 80 A^OIOil DWIHB^ ^lOIMS^^ 50. ^ TEOS^sf^OI 2000A §E£J ¥fllM gggCK £>0| 
TEOSttSf^g SiNx.SiOx §£J ^ll^^tOil dl6KX ^°J£J 3xH EII1 ±|iJ5HtHEIXI ^£01 ^ 

mD\ CLH^Oil 2000 A ^ ¥flii°}Q^E a^SSJ TilOIMS^ 60a°l ^CH hg g^S! ^^o^OI 7ilOIM2^2J 
^EH¥^^ ^^2^ SI EBiieJ2^(^l AMEJ^ g^B BfeQ. 

^0|£f ^01 PilOie^^Qio] ^^jg ^7il^o^ Mi TFT o| , on 2^ j\\m%> 4, 01^ Sg0 | £[XI 

TEOS^sl^ ^iOIM^S^os AFgofe S^Oil^ a-SiE^ OI^CHXI^ ^Eli 80^5J l\\&m 

^01 3>ii DW£12iX\ S^CL 

DLF^AH ^E^IS^i ^I^^^Hf SJII TFT^J l on 2^ g^lS^I ^6^01 JE 5£f ^01 ^lOIMSS^ 

50M TEOS^sf^ 50a£K SiNx.SiOx §£J ¥^1^2^ 50b^ ^^^CK 

^. TEOS^sfSj 50a^ ^OIM^CHS 4^ SiM §E£J 1000a m&mH, SiNx.SiOx m°\ ¥ 

3iaent 50b^ TEOS^Sf^ 531 3£ia8hfe HI- § Oil AH SZ! E2£J S SSS SSSI Dil^H S^Oil 
? B fe 8 ggff 4^ 2iM §E2J 1000ASEM ggg[Q. 

S ^SOilAib 12.1°iXl^ SVGA ^SSAiSxl °l ^P^Oil SiOiAH. TFT^i ^IO|E^^o|g TEOS^S^ 1000 
A / SiNxSf 1000AHI ^M^. aSS2£W J\\0\^^C-\9\ ^^S^ ^ Eeil£J2^0l A§ 

a xi am. tftsi i 0 nS^ ^^oi ?^32i§i «hei» 4= sisick 

^lOIMSSStS ^^6^ TE0X^^°^. SiNx.SiOx S2J ¥PI§9Q|£i ^^l^ 1000 A Ofl ^§ 

EJ XI 21^1 500A -2000A g?| LH Oil AH Sj^SI 5it 4^ 2iS 51 01 EL 



s QH§ SA |Xh^|oj TFT - ^^6^ 2i Oj AH . TFT£J >il0i^^2^M TEOS^^^Hf. SiNx.SiOx e 

£| o^|^^^o^ ^g6F01 4000 A 0l5f£J ^^1^ S^SE^Mi ^I0IMS^£J ^EH¥£I- ^^2^ ^ E 

eiieia^oi Aisb m&m ^^s^ ofseh tfthj i on sn :h^sfe^ ^ck 

CD- El- AH . ^ 1^8 e!j3£A|§*|2j ni^ 2 61- ^^01 S^S 4^ TFT£| §£33M ^?\\m 

0\ Ei:H^g£l ^SEAI^xIM 4- ?±W OfU £h Xil£ ^ii S^S^fe 11^1 2JCL 



^OjE ^^S^XF£| ^^£J^ S^^. □ ^flg^XhSI a JElg A^OIOil JWXW£\^ i^^g TEOS^ll^ 
2i ^?^£l^ 51 PSE^ ^^m^jXI^EH. 

S^ 1 ^ 2 

XI1 1 SOil SiOUH, 

TEOS^lfaiB 500 A -2000 a oj ph§ ig2^5^ M Si XI ^ EH . 
S^S 3 
XHMSOi! SiCHAH. 
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OI^OUIi= 2jM ^S^M Site ai^M^HXI^EH. 

s?» 4 

HI380II £1CH AH . 

T0ES^II^°J ^»ilcr 500 A -2000 A . ^31 S 3^21 500 A - 2000 A oj ^go 

5 

BI480II 2iCH AH . 

°;|iaQ|g SiNx SEfe Si0x2J 5±g ^S2£5[b ^M^iXI^EH . 
XII5S0II SiOUH. 
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